Platelets and vascular smooth muscle: abnormalities of phosphodiesterase, aggregation, and cell growth in experimental and human diabetes.
Platelets appear to be involved in both the maintenance of homeostasis and the regulation of proliferation of vascular smooth muscle cells. Anomalies of platelet function may be responsible in part for the pathogenesis of vascular disease in experimental and human diabetes. In a search for an appropriate animal model, we have studied platelet function and the properties of platelet cyclic NCL-PDE in rats with streptozocin-induced diabetes, spontaneous diabetes, and human insulin-dependent diabetes mellitus (IDDM). It appears that opposite abnormalities in both aggregation and phosphodiesterase activity exist in the two animal models. In human IDDM, similar abnormalities to those seen in the BB model were observed. Vascular smooth muscle cells in culture can be used as a model for studies of the effect of circulating growth factors in animals and humans. A growth inhibitory factor was found in plasma and serum from STZ and human IDDM but not BB. In humans we observed increased growth-promoting activity of diabetic platelets, but this phenomenon was absent in both animal models. It remains to be evaluated whether these differences may account for the fact that diabetic rats appear resistant to development of vascular complications. It also remains to be established which animal model is the best choice for studying growth abnormalities in diabetes.